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(a tm) T*>^i:#c7))^#4'<?>M#^^t^i.^*T5b'b;b$n^ UMt^iJ^itf ^ L < li 0 . 
5X10"4'-7 0X10-4^Mlc^SL<tt2. bXlO'^^bOXlQ-'^X'^h*). Zti 
^<7ym.i^<^Mmf^io^ 0 . 5X10 '^liirX'^h^MaV Vh-h^^Ltz-i- J t,^ 

< Tz r< )i \z ^ ^ ^WLn^\z ^ "9 9 --y riFf [c u iy' <r)Xmi3^^ c ^-t 
<ts:^o Sr::7 0X10~HM_hT'*.^ i: St^ Ml H m# ^ PJ^iRi- -5. a6 . m#<^«Si|X 

[ 0 0 2 9 ] 

0° h-h ^ 0' . ^tC§f*L<li50° jb-ibSO" X' 3h ^ . ^fz. 5^^7X^CaF2 

ir- u > X f4 t (7) Ji ft* ft t i ^ * L < I i 9 0 ° ii( T . n ^ L < li 8 0 ° iiZ T T ^ ^ o 

* ^ # i: g St) U 7. h ( S tj:iS>i±.«)l) i: <?3fiftifeft 9 0 ' lil J: ic § h 

-^~^<'5:^<>3c50J:7=5r^^tiv Immersion Lithography Mod 
eling 2003 Year— End Report (International 
SEMATECH) $ ti T ^ „ 

^ V -7"ry Y ^ y n^<^mitmz^m~t . x^^ > fff ^ i« # <iO ff^ m =5r 

^fz^. :2|5:^BH<?>>^#li^ffi^tl jb*^v^ 3 * L v^o M # fl^ ic « 2 0 ^ tc fcSt -5 ^ffi 

^t(ti^^L<tt5 dyn/cm--9 0 dyn/^cm. ^lc^^L<tt2 0 dyn/cm 
~8 0 dyn/cmT'ilS-So 

-5, C i: IC J: ») m M ft ^ a§C # -t -5 C i: t -6 o ic ^ ^ # li {& ti '14 T' 3^ -5 ^ <)6 . ^ 
S'l4±«)l^fflv^ ^ Z ic J; ») ft ftift ^ M < "t -S 3 i: 
[ 0 0 3 0 ] 

^WtWi<7^'m.W\t^mmi%yx1^Wt. Wt'K. ^\'K^<^ik'^'^i)^^\^\\L^mx^^Z}ii)^n 

* L e M # fi^ tc ti 'A.>^Ji 2 'CV^X hX ^ ^ Z h < . 5 0 °CVX hX ^ ^ z h ii^ 
^ tc ^ ^ L . ^ ^.>±( a t L < a 1 8 0 °C lil ± . M tc ^ S L < 2 3 0 °C ± T' ^fc -5 o 
^ /i. 2 5 °C ic te tt -5 f\ i± ti 5 0 mmH g \:Xyx^^ Z i: t L < . H ic ^ t L < ti 
5mmH gJilTT^s-So 

%rz. A*. little xt-t § 1rS'l4)b^'{&v^ c t ^ L < ic a . A#lcx^-t§1rS 

ttlcHLTli. -^.'li^tt**® < . ffi^ff^'tt. ^M^'l4#<?>^vMt:^ 

i^;b^~^tLv^„ M#Wlcti. t L < ii 3 0 p p m ± . M ic ^ ^ 

L < a 7 0 p p mi-:i±T'^fc ^ . Ame s MM<?>'1iD:^ttr#'l±"e^fe^i^#*^-fflt Lv^„ ^ttlc 

[ 0 0 3 1 ] 

t . ^¥LWi(r)mW\tify^ X2-^ Y r ^ 7 ^ - T iij S L 9 5 . Q) %VXhX^^ 

3 i: ij^^ S L < . Iff icl?f S L < 9 9 . 0 7o I-ii ± T ^ . ^ ic ^ ^ L < MS ib* 9 9 . 9 % 

VX\lX^^ . 

iff ic. 19 3 nm#®7t-&:^tcfcv^T. U^Tt S S v ^ ^ y ^^m~t ^it^m . 

5f #*-t -5 ft n-il^ . mn ( X 7 ^ H . X ;b ^ > H . X * yMm) . a 

, ^ ;u .-K - ;i. ^ , ::t-T"^uS^#*i-^fbn-i^#<?>SiJn-ti 0 . 0 1 S M % * iiH T ^ C i: 

*^-fi^SL<. 0. 0 0 lMm%^mX3h^ Z th^^izttf^L^^. 



OOppbiiiT. ^Ic^*L<ai. Oppbl^^lTT^B^o 

* tz. <nmMm^\tn ^ L<aiOOppmi-MT. ^lc^^L<aiOppm 

liyX'S^^o ^fz. iff ® tIc Iff ic t± S L < ^i 1 p p m lil 1*1 . M ic ^ * L < ti 1 0 p p b 

^/y '7>u]ki\x<^rzdb . mtfmmmmizmi¥Lxmi^<^mytmt^'iSir't?>o ^rz. mmnwr 
$ fz. ^mi^it^^izmytmyt^^ft: ^ m^. m^'\i.^^-t ^ tj^^^ > h ^ 7. h {&t<?> 

[ 0 0 3 2 ] 

m^m^-fxmm-t 

■to Ji w dsc M j= D'-rLtiijiM^^^vi . :^tc a X ^ u > (?>Mjts'J^fe/3!<:t/^ 7 

itiz J; "9 t^.7Kv3si- ^ Z tiz ^ *) m^-f^ Z h t^X § -S o 

ffe. --<> -tf>. T >i ^ >i -<y ^y . -7 3u -j- y h ]^ y ^ Tyh^^y. ^ (D^co^Mj^^M 
J: ^ <7)^ip#:. ^y '/=Fir-7 ^yis ^Ti^<Dm^^i^^(DmM^'^it^^. \^ y is 

[ 0 0 3 3 ] 

JiiCfb^il^ ( 2 - 1 ) <?>MjtlC f$ffl-t ^ 7 9 U >iD 5^ U > g^4> # 4^ tC _hie 

lilff *L<^il OOpp mlilT. Mlc^?^L<lj:50pp m WTT-^fe -5. » 5t^#1r fbo-t/ 

co^^m.i)^ 1 0 0 p p c x.h h m^n^m tmm.ii^mit<7>w.<r)m.mM tta^on. 
7K>^jxit;<7>3iff ^^i-t's ma ^ 4- ^ ftn. it^m (2-1) 4^ icMa^#ir fb^t/ic tia*-t 

7t )^ fc tt § :g ii 2^ ^j^- {& T -t ^ ill H 
[ 0 0 3 4 ] 

-^Tz. iff ic. fb n-if^ ( 2 - 1 ) <7) 7 . c i s - ^ii y -^Tzlt t r a n s - -r^ ^ > 
feck Tf^<7^'M^^'^^m^M-t^M^\t. WMt ^x^-hy 9 L y cD'^f^ij^M^^ z t ti^m^ L < 
. ^ t L V ^ 7 ^ U > <7) a 9 9 . 0 % Jii ± . iff ic ^ t L V ^ 7 ^ U > ti 9 9 . 

9%i>l±T^fc^„ C(?5it^. ^M.i^ i: LT6rtM<t:^i^^<7)#*«*^ffiv^Jt^±ie<7)P»1M)t>^- 

Z -5) (5 . ^I4i^ L T ftll<^ 7 ^ U > it^^ is ^ U ^ ^ ^ 

ntzM^. zn^<7):fm.^i3^^'^^ nrz^mmm^^ikit^Mit^^^±f^L . =Fii')yco 

[ 0 0 3 5 ] 

^ ^ 'J u^<DM^M?fi^^<^ lii)^ . =1 -'N' H • t 'j 7'-T^> . — V )i ' -i' "f" 

y ^ — V >V ' 9 y f 7-. y ^ (T) lotiit'il^ \ ^ ^ z h t>^X % ^ . z <d ^X — v )i ^^hW 

t/c. ztLh<r)^mnwitm'^ti:nw\znn\^xi$.m't ^ z ht,^n-^\^ < . z<DM^m. 



t LXli. Si02. r-Al203. Cr203. Ti02. Zr02. MgO. T 

^ ^ z t ^ mi^fisiz itmMMt-^mn-^ y 9 b y ( -j- y 9 l > m^^i¥) ittb 0 . 

0 1^10 S«g5T-7K*JE)b* 5 1 5 MP a . JxC^MStt 1 0 0 "C— 4 0 0 °cmmx!xm 

^fz. mx.itnfi-^m (nm 2003-160515) izt^^ nrz^^miz -v >\. 
>iicj: ^ \^ ^ ^f^X' u m m ^ z t ij X B ^ . 

[ 0 0 3 6 ] 

±t^fxm'^. m-^-^^mm^n^^ ^ z t\z ^ ^ . ^fxmfum. mmm<^^m.f^'k^.^'t^z 

m.^-^io'ii^m^^ ^ Z t t]^XB ^ . Z<7)f^X'. m-^'M^i]^^M^'\±<^MM^^^^m^ ^ 
i\!iLco^m^^. f^P^^^<^ft^'^co^:fJ<^^^lznLX^nx^^ z tij^httf^LK-^. ^fz 

. mm^^<^^m^m^-t ^rzdbizmmizmc rzm.^ 9 ^imm^'if^^^ z t ij^n^ lv^ 

[ 0 0 3 7 ] 

± IQfb n-i^ ^ 7 -h"^ h y ^ H n ^ ^7 a ^ > 9 a^>it. V y X . ^■^y ^ >v uWi 
if^g<?>j^*^t ; -7 — t LX^mX^^ Z t i?*^ ibtlTV^ -5>*^^n-<>5'i^*3z> (exo 

^^^SVco^'jvSTlfiU-t-S C i: IC J: 3 i: **T^§ -5,0 * . i^* >- ^ en ^ > 5^ 3z > 

ib^ 31 K 155 tc e X o S'tt^^WfcV^Jt^ti^-' n > 5^ :x > . 31^=5: 

L < . M-^fl^lciJ. ^ VI :y 9 i^' zy \z W U-f ^ ^ Wtn f^^ ti'itf ^ L < It 5 0 0 p 
D b i^ir . mzttf ^L<tt50pDb i^rx^^. ^mM!^:^<^Mti^ 5 0 0 p p b X3h^ 

zzx. m^wmf^^ titmz.it . mmmn. Ttm^mn. mit>^m. ^>vtiy'9yn. 

. i;7-.>vy ^ '^'ty^y tit<ry^m%tz\tMm\\L^'^<^W^mxniS.'thl%nitm.o^ 

*&M^mi* L . firtM^b^^Tt^m^ (SCD) ^iixfc^A^'avh ^^^7 ^-VT':5>*f 
-t^Zh h*X% § o g^fit^S^tt^iJx. ti-iff ^ 2 0 0 1 - 1 8 1 2 1 7 (r^^'A\z J; »^ I^Si" 
^Zt i)^XB i^i^' ^ ^ a -^y 9 :x > <7) tK^^ £^ ^ <?5 )^ ^— 2 ^<?) tR-^M^ 
^fflv^Ttf ^Sr -7 C -5> o M tR v^s t J i^J ^ ti~ Hi BH 60-209536. Hi 2 0 0 

4-1 23 7 6 2lcli^$tiTv^-g,;'3VitCck'9tf=&7Ci:ib*TS-5>. ±ie<?> tR^^^ tc 
^^ftc y z tiz ^ *) \- y \^ Y ^ i? iy ^ ■<> 9 ~y y ^ ^ z t t^^x B ^ Mz.lt e 

X o i^'kmnm izm^iz a^ft ^i&^ffl v^-c^-ttc-t ^'j vi^tj*^ tix ^ :^m'\i. 

C t ij^XB -g. (iNfHI 2002-255866) <> ^Ixfl^iz is \-^X . W]^f^^ tLXT^-^ 
> 9 y t^^^f^-f ^ z t hiiX^^ ^ t)^. T 9'y y 9 y -b^^^miztfULrzMa^ 19 3n 



mlz isl-f ^mM^^'iSiT-t ?> fzdb . MUmi^lz n^-f ^ t y ^ y 9 y <7) Mli 0 . 5%i>IT 
. *f t L < a 0 . 1 7o . ^ L < It 0 . 0 5 % i>>l F«9 IC -t -i> 'JX ^ )5j* -5 „ M "F v > 5^ 

-f ^ Z t t)^X'B ^ , 
[ 0 0 3 8 ] 
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trans— ~r 1^3 ' J ly 


exo-^ t K □ V V ^ 


/^/^ 


760mHg 
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185 




760mHg 
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20''C(/4''C) 




0.86969 


0.93 




194.227nm 




1.631 


1.649 




589nm 




1 .46932 


1.49 


jmt)Ti^;SJt1ic^¥ti Dn/dT 


194.227nm 
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-0.000056 
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20"C 




2.172 
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20°C 


cP 


2.128 


2.86 




20"C 


dyn/cm 


29.89 


- 




20°C 


cal/ deg.mol 


54.61 


48.5 
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413.8 


- 
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atm 


27 


- 




25"C 


mmHg 


0.78 
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62.8°C(D),30°C(W) 


cal/cm.s.deg 


0.000256 


- 
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55 
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^"-JElatm 


ppm 


274 


220 


mmmmm 


^J±1atm 


ppm 


113 


96 



p m cfc o 
[ 0 0 3 9 ] 

*^aH'?^iSM®7tffli^#ti±iQjt ( 1 - 1 ) ( 1 - 9 ) f)- hmxtfi^mM-^^-^ ^ <^ 

-X^m^Xt 1 9 3 n m^c felt's iS^7tS*'/h^ < ^ il T -5 . Mfe:R^^<7) (tS^Tt^ 
Tl%i-t-S 3 }i -So fJ;iljr(l-l)--(l-5). (l-7)'^(l-9)<7>^i 

3t^*i--&. iafoj^ft::d<^ft:^t/ico v^T a. 11 fit i& i5t -it . :?K-ot. t ;u i5t vt . >^ t;? 

. T ;u ^ i5t#ic J; 0 fifties L . Mtc;d<i$t. ^i*^. *i S ^ =5: "7 C i: fc J: ^ 

S fc. fb^i^lC J: o T I J tu Sfl II ^ 7 HUtC T ^ V 'tt^frTii^^ ^ > i& T H 

"t ^ C i: IC J: HlC^^ Jc < C t 

[ 0 0 4 0 ] 

h%^nm\%\'f<r)n % . -H a ^ -i^t -it li 1 9 3 n mtc fcv^T ii&i|X<?^^# v^?j#^ft^^. )^ 

a # ff3 tcii -ia )X [c -o T . ^ V U3 ^' ^ <7> ^ >|s a ;b^- ^ . [B] !ff (c MO jx ic ck 

4 0 °C . iff ic ^ t L v-^ ^il-ia It a - 1 0 °C 2 0 "C T ^ -S o 

^ICOV^T fJ:^VM3c if. ±IS^#]K fb^i^ . )^ * — )^ ^ ^ ^fO ,1$ ^ ^ % ^ 1*6 



[ 0 0 4 1 ] 

It 1 0^-- 1 0 OS. !fttc$f t Lv^ill^SiCti 3 OS-- 1 0 OST*>^o 

3 0 °C 1 2 0 'C . iff (C ^ $ L S )^ 3 0 °C 8 0 T ^ -5. o 

[ 0 0 4 2 ] 

mi^M t LX . (cis. trans vE-Q-tf : A 1 d r i c h ^U) > . t r a 

n s -"T^ > (m^fbfi^aM) . ^M-t^^]5fe#J 1 tc -t ;^ T *f M ^ tf 'Sr o /iiUM^ t 
r ans--T^^';>. exo-^h^tKa>?>^'a-o^>'*3z> fb;^ ) . i-' 

^ u --^ iy Ji ^ y' u ^ )i ^ u ^ ^ ^ ^ ^ t ^ 9 y ^ ^> ^ u --^ -y' 9 y ^ 
m 2 iz^-t^fj'f^^xnM'k^'^j: fz'Um'^ e X o -n^ h Hai/^ ^u-<:y9^>'jz:ycr>m 

mffmit. cis. trans--T^^';>iDj; l/*f trans--T^^';>. ^-^i^^' 
a-^^i^^l-. 'J -7° u )l ^ u --^ ^ Zy ^ ^ u :t ^ 9 y ^ >■ ^ u -f 9 y . T ^ h — 
h 'iiZ'D\^xm9\'mi^X<^mff^^W\ML fzo iij^^gti. MOLLER-WEDEL 

>-5'-X'<^ha>-5'-10UV-V I S - I R^fflv^. iU ^ >S ^ /J^ 

mn^iiz ^ ^ m\&u&2 b'cx'mj^Lfz. ^rz. ^Mmmit. h:^^?^^® j as c o- v 

5 5 0 ^m^^X . Ttg&JI 1 0 mm^^^^'i XWl&L tz, 
[1^31 
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1.475 


1.469 


1.49 
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1.44 
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1.344 
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312.657 


1.501 




1.5228 






1,4893 


1,475 


1.366 
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1.517 










1.518 


1 .5035 


1.386 




253.728 


1.539 




1.5547 










1.403 




226.572 


1.568 














1.414 




21 4.506 


1.586 




1.6014 






1.561 


1.545 


1.428 
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1.637 


1.6315 
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1.6384 


1.5826 






1.441 


1.433 
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]^iM^(193nm:mm"^) (%) 


(193nm) 


(589nm) 


1*- 1 I r ^ 


73 5 


1 64 


1 .48 
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1.48 
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1.63 


1.48 
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1.63 


1.48 
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1.49 




87.7 


1.65 


1.49 




97.3 


1.65 


1.49 


vv^p^4^vJU 


97.3 


1.64 


1.48 


-rv7^pe;uv^p^4-y-> 


76.3 


1.59 


1.44 




70.2 
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1.46 




52.1 
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1.44 


r-tzh— hU;u 


91.8 


1.44 


1.34 




94 


1.44 


1.34 








1.7 



^ 3 *?=k iz^-f ^ 7 ic. mff^^)lk^i}iW'ii.li'i&^i]^4^^ < ^ ic o ti IS Jff ^ 

it^nL. ht^m^<r)if^m<^'m.ilf\t. #J ;i 1 9 3 n m ic T 1 . 5 8 iil _h <?:> ^ /S Jf * 

[ 0 0 4 3 ] 

>gl¥^^<?^n&iR t /ilJvgi¥^*i?^-7felC J; ^ tlT^ C ^ :^ >/>(7>il&iJX. ^ VMS 

>Sl¥^^<7> ^ -t -5, ^fbixltv^lc J: ^) #iJ;tlJ 1 9 3 n m S iS {& T 3 ^ft:S[S]*»*> 

-So C(7)fc<)6. c ti-^x^^ft^i^afli^m^ii^mt . mm. t rr- > # <?) ^ ii^ t us ^ix <^ 

]:iyx^^^ C i: t L < . ^\zitft. L < 1 0 p p mi-:>lTtC'&^ J: 7 Ic3«aili--S 3 h 
$?*Lv^o ^/i. S7tHulcfl^i^*-e§ 'Srv^Jgi^a. ic 1 p p mi-ilT**^^ L < . ^ 
ttf^L<ltl Oppbi-lTT'S>-i)o 
[ 0 0 4 4 ] 

ic E ^ $ tl -6 of M ilj ^ ) <^ tti <7) ;5r V H -^^ ^ -t .z> C i: t L v ^ <, ^ ^ L H -(^IJ 

i: L T a fj X. W H ^ ^ ^ . ( fj . S U S ) . ^§1 . P T F E (, ') ^ h y ^ Ji t 

nrc^U>) . PFEP (^N-— 7;i.:^n3z^U>7°n-o=(#';-7 — ) . ECTFE (^z 

i^aah ';7^i,;*-a3z^U>a.t>';v — ) . PTFE/PDD 
:f a 0^ ^ U > — ^N" — -7 .lb :^ a ^ V — .-L- # 'j — ) , P F A ( ^-i — y )l :t 'a t H ^ 

. ETFE — ■T^h^7;i.:i-n3z^U 'jv — ) . PVDF ( 

# 'j tf' 'j ^' > 7 ^ K ) . P V F ( 'i l^' - ^l^ 7 ^ ^ ^ K ) . P C T F E ( # 



isSS( T ^ * ^ vi t Lxitm^^^y ^ >^ ^ -^fflv^T ^iii-^^vS ^^-^i-f'^ti^o 7 ^ 

5^ - i: LT a. IS!(fi^<^^£^^jb* J; < . o ^ ii ^ ic >g tli Jc ^ . St^ v^:^ ic It ^ 

fl5'l4H<7>^ft:<^i^W<?>^v^ISttTf$ffl-t^ C Lv^o I^J^lf. v« # <^ ^ Jff '14 ic ^ 

v^T li^ S L < a . ± 0 . 1 °C. ^IC^^ L < li± 0 . 0 KCiOiBHT-Wili-S C i: 

^^m<^'m.iif'km\^fz'm.mn^\t. -x^'mn^yx'irti:^ z h^^mx^^t)^. 

±M<?^J;7lC. :2ts ^ Bi! # IC M i- ^ ^ <iO >g ^ S PS < . ® 7^ & JIlC tt ^ H& iR 't± IC 

i^W^-^^ -5 Jt^)b**>-5 » 7^ IC It -5 DS iR <?> ii'^ >5r < . fb^iX/C^^ C $ 

z<D^mr^^mm<^'^m:^'{£:h Lx\t. ±.w.^\^']^m.wmm^\zmm.m.<7y ^ <n^m\^ ^ \^ 
m^mm<7yrzi^\z\t. '&m^\zmm-mm^<n^i^'k'ir-^j:^ zhi)^n^\^^^t^. z<Dn 

[ 0 0 4 5 ] 

mit^i^(7^m'^<r)'ikW^J^1^'A ^:LT^i.mooving poolvS. sei mm i 
ng stage vi. Local FillvS imf^mm:^^) ^ ti T v ^ ^ *M SU 

^mi^^m^^ rzmmmytm^M'^ m^^) \^ y xttP\- 1 lx itM'ir<^ c a f 2#> ^ f 

used silica ^ttf ^ Lvn ft!L<?5S' S L y xkn t LX It 

fz t x^ltrnJ^MT >i ±M^fMM<?> 7 >v a^fe J: D^^ — ^it C a xMl-x^ 2 "^'^^=^'2'^ 
. CaO. SrO. BaO#<?5T^u^'; ±M^JS ^fb^^^ ib^'^ ^ L<. mun^km^^fz 
Jtn-. CaF2(n@193nm=l. 50) . fused si 1 ica (n®193 
nm=l. 56) t it^LX y X<7)m^f^i3^m < ^ ^ fzdb . i: ;b It 11 □ it *M . 5^ 
z X. ^MN A(r) L > 7x ^ . X "t -5 ic ^ ^ L o 

f6 <^ # . mmRizn^sm-f ^ z t ij^xB ^ . m^t^^ ^ i^- ^ h mi}-^<^MiiiW 
m-f ^ z tti: <nmmxB ^i)^. ^<^m^it. m^. ^mw<7ymmk^f^j:'>rz^nmm-t 

^ z t h^ttf ^ . z iih<r)m^ It ^ y ^ ^ y x'ijK: ^ z t t^xn^MB it<^mf^.t- h ttf 

^fz. i$.m^iz ±.m<r) L m ti^ h <r) Hi ^ i i^i <d m x mmx b ^ -oix^-^ 



- ^fl^v^fcfSM. ^m^<^:^mis j^u . ±mizm-<r:i^^m<^mi^comm 

^ HH # tc i§ Oi L u i-' X h 4^ ^ S '14 5> <7> 1% 3e . * -i5t ^ H ti * % 0/1 # tc >§ tli L 
L T ^ T- 3S •& o 

fSm^Slcov^T a. _hie^^^ngijc;> 7 ^'I4<^fb^i^<?> text LT^^'SrftH. M 

[ 0 0 4 6 ] 

^ ( 1 - 1 ) ( 1 - 9 ) ti^)^^g«7tfflii^#tt. ^n^-n^nx'ij . ^tzu 

IZ ^^X3h^ „ 
[ 0 0 4 7 ] 

m^mi±mti-km±miz -^i s m-t/ca^. fjx e - i 2 4 5 2 £^ « # tcii tj^ ^ n 

i$.m ^ ti ^ y n- h i- i^' ^ h It . n\zm^^ fi^ ^(^xif^j: < . i- i^' ^ h <^ m B ff3 iz it- 
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